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CONIC ABORT SUBPROCESSOR OF THE RETURN-TO-EARTH 

ABORT PROCESSOR 

By S. W. Wilson, Jr. 

SUMMARY AND INTRODUCTION 

The enclosed flow char t  of t he  subroutine WP2 cons t i t u t e s  t h e  
conic three-body ca l ib ra t ion  log ic  f o r  t h e  earth-centered conic sub- 
processor, reference 1. This subroutine i s  t o  be included i n  t h e  block 
labe led  "Store solutions" on page 17 of reference 1. 
here replaces t h a t  which w a s  defined i n  reference 2. 
t h e  margin ind ica t e  t h e  area of change. 

The log ic  presented 
Black bars  i n  

The log ic  spec i f ied  i n  reference 1 is  intended f o r  t h e  near-earth 
maneuvers. The enclosed l o g i c  extends t h e  region of acceptable ana ly t i c  
so lu t ions  so t h a t  t h e  processor can be used f o r  maneuvers where t h e  
lunar per turba t ions  on t h e  conic so lu t ion  a r e  appreciable. The o r i g i n a l  
model, reference 3, w a s  developed f o r  t h e  purpose of improving t h e  
accuracy of t h e  f u e l  requirements ( A V )  computed from a conic so lu t ion .  
The enclosed log ic  extends t h a t  i n  reference 3 and improves t h e  accuracy 
of t h a t  i n  reference 2.  

DISCUSSION OF THE FLOW CHART 

On t h e  four th  page of t h e  flow char t  i s  a t e s t  comparing t h e  
magnitude of s i n  TI (where TI i s  the  t r u e  anomaly ) agains t  t h e  to le rance ,  
TRUBLE. The purpose of t h e  t e s t  i s  t o  avoid computational d i f f i c u l t i e s  
i n  t h e  region where t r u e  anamoly i s  nearly 180~. A s  TI approaches 180° 

t h e  las t  two terms, named TERM, i n  t h e  p a r t i a l  der iva t ive  E should 

vanish. 
computed but set equal t o  zero. The value of TRUBLE i s  a function of 
t h e  prec is ion  of t h e  computations and thus should be adjusted f o r  t h e  
p a r t i c u l a r  computer. 
of the  IBM 7094 i s  0.lo. 

6T 

Thus, whenever l s i n  TI(  i s  l e s s  than t h e  to le rance ,  TERM i s  not 

An i n i t i a l  value determined f o r  s ing le  prec is ion  
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The subroutine i s  c a l l e d  as follows. 
- 

Subroutine WP2 (m, m, T a r ,  Br , RMOON, TAbort , VBC 

RB i s  t h e  pos i t ion  vector at abort 

VB i s  t h e  conic post abort  ve loc i ty  vec tor  

- where 

- 

Tar i s  t h e  f l i g h t  time from abort t o  r een t ry  

Br i s  t h e  path angle a t  reent ry  

M O O N  i s  t h e  pos i t i on  vector of t h e  moon a t  abort  time 

i s  t h e  time of abort *Abort 
- 
VBC i s  t h e  postabort veloc'ity ca l ib ra t ed  t o  include t h e  lunar  

t h i r d  body e f f e c t  

Return w i t h  VBC. 

Symbols not defined here o r  i n  t h e  flow char t  a r e  defined i n  
reference 1. 



3 

L 

I 

cos (TI) >1 

a 

# 

Flow chart 1.-Subroutine V"2. 
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Call ephemeris routine with 

+ T u )  and return 
= (Tabort - 

with w p ,  R vector of moon. 

Rp = A ( l  + E) 

EAA = arccos[ (1. - R/A) /E 
AMAA = EAA - E sin (FAA) 

- - -  
R = RMQON - RB 

_ -  

TAA = A q  l.l (n-AMAA) 

- - -  
RBAFAP = F3NP - RAPdG 

Z I T  = SIGN[l.O,(RAP& x RMAP HANG)) 

RCAPAP = IRBARAPI 

Rcap = [El 

- - -  

- 
h = IWNN I 

I 

I 

Flow chart 1.-Subroutine V”2  - Continued. 
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1 
AT = - . 0 1 2 2 9 9 8 9 6 ( 3 / G )  EA2 

A n  = . 0 1 2 2 9 9 E 9 6 k K )  COS-’( ( l - R / A ) f i )  [FK 

(2 F(B - FK) 
(1-3A/R) 

c 

, I  

+ 3~(1/R~n - l/Rcap + R/Rm2)] 

Cp?V = E - %/(Reap R) 

AT = CPSPV (AT +  AT^) 

0-4 

Flow chart 1. -Subroutine VUP2 - Continued. 

3 
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Flow chart 1.-Subroutine W 2  - Continued. 
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YES 

NO 

AT = AT/CPSPV - AT1 

Dw = ' d G ( 3 A % * )  . -_ 

TI = tan (sin(q)/cos(q)) - Dw 
DUM =A/R . 
DUN2 =cos2(l)) - L(DUM - D t . 9 )  

_- -. 
-1 

J 

-I 

. 

@- 
Flow chat 1.-Subroutine VUP2 - Continued. 
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CQ3 = cos(AB)/V 

Z1 = sin(AB)/sin(P) 

22 = cas(P)/V 

. V = V + A v  
=V(W(CDB) + Zl[(Z2)W - m/R11 

1 
RETURN 

Flow chart 1.-Subroutine vuP2 - Concluded. 
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